Introduction
Testicular spermatozoa are infertile (Amann & Griel, 1974; Cooper & Orgebin-Crist, 1975) and the cumulative weight of evidence indicates that the epididymis is the region within which the spermatozoa acquire their fertilizing potential (Orgebin-Crist, 1967;  Cummins, 1976; Cooper & Orgebin-Crist, 1977) . The possibility of interrupting epididymal sperm maturation suggests an attractive method of male contraception. Since spermatogenesis would be unaltered, such a technique would be prompt in action and equally rapidly reversible. Furthermore, it is unlikely that libido would be affected. One possible way to achieve such a goal would be to decrease sperm transit time by using sympathomimetic drugs to induce rhythmic contractions in the epididymis (Hib, 1976; Ratnasooriya, 1978) . This paper reports the effect of fertility of male rats when sympathomimetic drugs were applied locally to the epididymis. (Ratnasooriya, Gilmore & Wadsworth, 1979 Spermatozoa were extruded into saline (9 g NaCl/1) from a portion of the cauda epididymidis immediately before its fixation. The motility of the spermatozoa was scored on a subjective scale of 0-5,0 being absence of motility and 5 the greatest observed motility.
Sperm counts in the urinary bladder A single rod containing 50% methoxamine hydrochloride was placed adjacent to each epididymis in 4 rats. On Day 4 after operation, the animals were paired individually with a prooestrous female at 17:00-18:00 h. The paired animals were observed until mating occurred. Immediately after copulation the males were killed by an overdose of ether. The urinary bladder was exposed and the entire contents were withdrawn using a 1 ml syringe. A drop of the urine was transferred to a microscope slide and examined for any spermatozoa. A vaginal smear was also taken from the female to check for the presence of spermatozoa.
Release rate from 50% methoxamine hydrochloride rods This was calculated by subtracting the final from the initial weight of the rods, after they had been dried at 60-70°C until a constant weight had been reached (about 3 days). Release of the methoxamine was such that 3 days after insertion the rods contained 60-4-82-8% (N = 3) of their original content. After 8 days only 1-2-5-0% (N = 4) of the methoxamine remained.
Statistics
The significance of differences between the treated and the control groups was assessed using Mann-Whitney or Wilcoxon rank-sum non-parametric tests (Seigel, 1956 ) taking < 0-05 as significant.
Results

Fertility tests
As shown in Table 1 all 3 control males were fertile and the females with which they were mated had normal numbers of embryos.
Of the 7 rats into which one 50% methoxamine rod was inserted next to each epididymis, 1 died 2 days after the operation and is excluded from The motility score of the cauda spermatozoa, extracted into saline, from these 3 animals was 0 in contrast to control animals which had a sperm motility score of 5. In addition, large numbers of spermatozoa in the treated animals were decapitate. , whose effect is brought about by the release of endogenous noradrenaline from adrenergic neurones, failed to produce any antifertility affect when administered in a similar manner. This would imply that methoxamine induces sterility by its effect upon the non-innervated section of the tract, i.e. caput and proximal corpus epididymidis, rather than upon the cauda and vas deferens which receive a dense adrenergic innervation (El-Badawi & Schenk, 1962; Norberg, Risley & Ungerstedt, 1967) and would also be susceptible to the drugs norephedrine and tyramine.
Although the total number of spermatozoa recovered from the female genital tract always showed considerable individual variation (in agreement with the results of Matthew & Alder, 1977) , the number of ejaculated spermatozoa fell dramatically by 3-7 days after the application of methoxamine-containing rods. While this must be the main cause of the observed infertility, the loss of motility and extensive decapitation which also occurred would by themselves be sufficient to produce sterility. Histological observations demonstrate that the severely oligospermic ejaculates in methoxamine-treated animals cannot be attributed either to obstruction of the epididymis or vas or to spermatogenic arrest. We can also rule out retrograde ejaculation into the bladder since no spermatozoa were detected in the urine after copulation. This leaves two possible explanations for the results obtained.
(1) The residual number of spermatozoa in the cauda epididymidis may have been too low for any to enter the ejaculate. The sperm distribution studies showed that the sperm store in the cauda was reduced by about half, but there were still considerable numbers present (about 90 IO6). In the hamster 40-45% of the spermatozoa in the cauda epididymidis remain after repeated ejaculations (Chang & Sheaffer, 1957) , and there may be a similar sub¬ stantial 'reserve pool' in rats which remains unavailable. (2) The smooth muscle of the cauda epididymidis and vas deferens may have failed to contract at copulation. In theory it seems possible that this could occur as a result of stimulation of presynaptic -receptors (Farnebo & Malmfors, 1971) or because of desensitization (Wadsworth, 1974) . We have no evidence that could allow a choice to be made between possibilities 1 and 2. Silva, Gimeno & Gimeno, 1975; Hib, 1976) (Orbach, 1961; Kihlström, 1966; Ágmo, 1976) The decapitation and loss of motility of the caudal spermatozoa could have resulted from: (1) a direct toxic effect on the spermatozoa themselves; (2) the environment becoming hostile, perhaps by an alteration in the blood supply because methoxamine is a potent vasoconstrictor (Hoffbrand & Forsyth, 1973) ; or (3) enhanced transport, leaving insufficient time for the spermatozoa to become fully mature. Of these three possibilities (2) seems the most likely since decapitation was always first observed in the cauda epididymidis.
Our intention was to apply drugs only to the epididymis, but diffusion of drug to the testis, vas and their blood and nerve supplies may have occurred and we have therefore considered all of these tissues as possible sites of action. The effects observed were similar to those produced by sympathomimetic drugs applied directly to the vas deferens in the form of Silastic collars (Ratnasooriya et ai, 1979) . However, while the possibility exists that the collars might them¬ selves have obstructed the passage of spermatozoa along the vas, there was no evidence that the rods had this effect. Furthermore, as decapitated spermatozoa were produced only by animals which had received rods this method of application appears to supply the greatest concentration of drug to the epididymis.
